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The deviation of the measured elastic scattering cross section from the point cross section may be characterized by a root-mean-square kaon radius of (rz 2)'~= -0.53+ 0.05 fm.
PACS numbers: 14.40. Fw, 13.40.Fn, 13.85.Dz A first measurement of the negative-kaon electromagnetic form factor has been obtained by elastically scattering 250-GeV/c kaons from electrons in a liquid-hydrogen target. The departure of the elastic scattering cross section from the point (pt) cross section is given by do/dq'= (do/dq')z,~FIt(q')~', where F~(q') is the kaon form factor. The maximum kinematically allowed recoil electron energy is 128 GeV, corresponding to q'= 0.131 (GeV/ c)'. The beam kaon and the scattered kaon and electron were detected with a high-resolution single-arm spectrometer. Geometric efficiency was high (84% to 10(Pp) for electron energies from 36 to 116 GeV, and in this paper we present data on the kaon form factor over the corresponding momentum-transfer interval 0.037~q '~0 .119 (GeV/c)'. Elastic scatters were recorded by the apparatus illustrated in Fig. 1 Events were tested for energy and momentum conservation in the elastic scattering process by means of a X' fit. In this fit is was assumed that an undetected photon was produced in the electron's direction either by radiation accompanying the elastic scattering or by electron bremsstrahlung in the target or spectrometer material. Events were selected to have g' less than 30 and to have radiated photon energy less than 12 GeV. Losses due to the X' and photon-energy cuts were determined by Monte Carlo calculations.
The electron energies measured in the leadglass shower-counter system had a resolution function with typical standard deviation of 3.1%.
A cut was made requiring the pulse height to be greater than 8 P%%d of that expected from the momentum measurement of the electron. The small hadronic background which survived various cuts was determined by extrapolating the measured hadronic-background pulse-height distribution under the electron peak. Table I in quadrature) were tripled, the fit would yield (rr )"'= 0.54+ 0.07 fm. An unnormalized fit yields (r~')"'=0.65+0.15 fm and is shown by the dashed curve in Fig. 2 (the error bar at q'= 0 corresponds to the fitted value IF(0)I' = 1.07+ 0.09). Use of the dipole form IF"(q')I' = (1+~q'(rr')) 4 gives negligible difference in the fit. The result was also found to be insensitive to change in the cuts in the radiated photon energy, in the g', and in the geometry. The result may be compared to (r, ') = 0.31+ 0.04 fm', or ((r, )'~' =0.56+ 0.04 fm) for the pion. '
An accurate theoretical prediction has not been produced, but it is of interest to compare our result for the electromagnetic form factor with the Chou-Yang model in which the kaon hadronic form factor is extracted from hadronic scattering data. The model gives' (r~')'~'=0. 54+0.14 fm.
Greenberg, Nussinov, and Sucher4 suggest a relativistically valid quark-model inequality (m, ) to nonstrange (m") quark masses to the ratio of electromagnetic radii for neutral and charged kaons.
Combining the recently measured' neutral-kaon radius (r~o') = -0.054+ 0.026 fm' with the present charged-kaon radius measurement, we find rn, / my~&.39+ 0.28.
In conclusion, our best determination of the negative-kaon radius is (r~-)"'=0.53+ 0.05 fm as obtained from the fit to the directly measured form factor constrained to unity at zero momentum transfer.
ground-state baryon mass spectrum is obtained if theandinteractions differ by an overall factor of 2 as expected from an octet color-exchange mechanism. The interactions in a three-quark system appear to be very @sell described by only a sum of pair interactions. At larger distances one might also expect multi-
